The purpose of this study was to evaluate the effects of Direct Instruction curricula for teaching reading comprehension skills in the home. The participant was a 12-year-old girl who was enrolled in the seventh grade at a public middle school in the Pacific Northwest. She had been unable to pass her Washington Assessment of Student Learning (WASL) in the sixth grade. Two undergraduate students served as instructors. Each session began by asking 12 systematically random comprehension questions from the lessons of Corrective Reading Comprehension Skills Book B1. These comprehension questions served as the major dependent variable. The results indicated an increase number of correct reading comprehensions when Direct Instruction materials and procedures were employed. The use of Direct Instruction was cost effective, required little training to correctly implement, and was time efficient. The participant enjoyed the procedures and was proud of her improvements in reading.
Reading comprehension may be considered one of the most vital skills for successful academic performance in our schools and later in society [1] . Reading is required in most academic subjects and plays an indispensable role in success in school [2] . High levels of achievement in literacy are important for learning across the curriculum, for independence in engaging with print, for personal satisfaction, and reading sets the occasion for success in an increasingly informationbased economy [3] . Comprehension skills also play a critical role in mastering text. This takes place both inside and outside the classroom [4] [5] [6] [7] .
When No Child Left Behind was signed into law in 2002, the testing movement received additional emphasis at the federal level. This legislation made a student's ability to read and understand text paramount. This is especially true when test scores become the way we judge schools and school districts. This is important in spite of the fact that high stakes testing is not the best way to assess individual children and schools [8] . An unfortunate consequence of having insufficient comprehension skills is poor achievement in most of subjects-matter areas in the common schools [4, 9] . Students overall academic success can be compromised by the lack of well-developed reading and literacy skills [5] . These challenges are often obvious in the middle school years. This is especially true when the teacher's role shifts to specialized subject matter instructor in math, history, language arts, and the sciences. The assumption that comprehension is mastered occurs at the middle school level and as a result [4] . Often, teachers rely on students' ability to read for meaning and understanding, and they assume that students will use textbooks to assist them in learning course content [10] . This assumption may well prevent necessary intervention from *Address correspondence to this author at the Department of Special Education, Gonzaga University, 502 East Boone Avenue, Spokane, WA 99258-0102, USA; Tel: +509 313 3508; Fax: 509 313 5965; E-mail: tim.mclaughlin6@comcast.net, mclaughlin@gonzaga.edu taking place which in turn promotes further difficulties in academic performance.
Because the root of many academic problems can be linked to a lack of reading comprehension, it is imperative that teachers recognize and consider the improving comprehension. This is especially true if they are contemplating other interventions such teaching reading in the content areas [4] [5] [6] [7] 11] . Generally, by the intermediate, middle, and secondary grades, the source for low performance in reading has been associated with low vocabulary and poor comprehension skills. The major observable manifestation of students' poor reading performance is inadequate comprehension while reading silently [11] . Despite this, silent reading is a common practice within schools. This in turn promotes a lack of student understanding in the various content areas taught in the middle school. Most middle school, instruction focuses on acquisition and proficiency of subject-matter areas rather than acquisition and proficiency in reading. Students are now expected to read to learn rather than to learn to read [12] . Acquisition of effective comprehension skills among students should reduce these challenges across content and promote academic success.
Knowing the difficulties that can arise from poor comprehension skills, it is critical that effective intervention takes place to develop and promote mastery of these skills [7] . Direct Instruction is one intervention strategy that can be utilized to promote reading comprehension [13] . This instructional technique is a form of focused instruction, which fosters rapid and reliable achievement in students regardless of ethnicity, "race," family background, or socioeconomic status [14] . Many of the procedures associated with Direct Instruction such as: (a) model, lead, and test error correction: (b) explicit instruction; (c) systematic review; (d) teaching only behaviors required in later learning of complex skills; (e) providing extra drill and practice, (f) the use of systematic feedback; and scripted lesson plants have a very robust research base [13] . After using Direct Instruction, teachers and other care providers have found large improvements in content areas such as math and reading [13, 15] .
Direct Instruction can promote positive changes not only specific to the content studied but to other aspects of students' lives. For example, students who have received Direct Instruction generally outperform children taught with other forms of instruction in both academic and measures of selfesteem [13, 16, 17] . As these students become older, they have continued to outperform students who received traditional instruction. The Direct Instruction students have higher rates of high school completion as well as acceptance into college [18] . Over the years, Direct Instruction has been shown to be a successful teaching strategy for most children at risk for school failure [13, 19] .
The purpose of this study was to examine the effects of a Direct Instruction reading curriculum on reading comprehension of a 12-year-old girl in middle school with difficulty in reading. Another purpose was to replicate our previous in home research [20] which found that using Direct Instruction materials could be effective with a typically developing preschool child.
METHOD

Participant and Setting
The participant was a 12-year-old girl enrolled in the seventh grade. She had been diagnosed with cerebral palsy and had been enrolled in general education classes at her middle school. She had attended special education in her elementary schooling. She received services in a resource room program at her local elementary school. She had been unable to pass the Washington Assessment of Student Learning (WASL) since she began taking the test in the fourth grade. At the time of this study, she was placed in the general education classes in her neighborhood middle school. She had maintained a 3.8 grade point average. However, she was not able to perform well enough on the WASL to pass in the area of reading comprehension. Her parents felt grade point average was high because she never had a late assignment, completed all of her work accurately, and was very pleasant to her teachers and other students. In addition, she was also very diligent about completing her homework as soon as she got home each night after school.
An area of concern voiced by participant's parents was the amount of time the participant took to complete her homework. On average it took between three and four hours a night for her to complete her assignments. Her parents also recognized that there was a large need to strengthen the child's reading fluency and comprehension skills. It was felt that this would help her succeed in other subject areas. A second area of concern was the level of frustration the participant sometimes displayed as she continued to work hard, succeed in her classroom, but still failed the Washington Assessment of Student Learning (WASL). Scoring high on the WASL was typically mentioned each day in the participant's classes as a means to motivate the students to try harder in their studies so they might pass the next WASL series. According to her mother, a result of this daily pressure was a decline in her child's self-esteem.
The setting was the participant's home in Spokane Valley, WA. The sessions took place primarily after school between 4:00 to 4:45 p.m. On the weekends, two sessions were held each day (one in the mid-morning and one in the midafternoon). Data collection and reading instruction were carried out by the first two authors. Both were also completing their course requirements at a local private university [21] . The only other individual involved in the home was the participant's father. He served as an observer for interobserver agreement when the second author was not available due to the university holidays.
Dependent Variable: Answering Reading Comprehension Questions
The number of correct comprehension questions was the dependent variable. The 12-question pretests focused on three areas of reading comprehension (deduction, inference, and definitions). The participant received no feedback regarding her performance on each pretest. These 12 questions were further divided into sub-questions. The participant also needed to get each sub question correct to be able to count the question as correct. For each session, the first two authors recorded the participant's oral answers next to the pre-printed correct answer in the teacher's edition of the curriculum.
Materials
The pre-test items were constructed using the questions directly from the Direct Instruction Curricula, SRA Corrective Reading Comprehension Skills Book B1 [22] . There were five inference, five deduction, and five vocabulary questions. These questions were placed three different sets: Set 1, Set 2, and Set 3. Forty-five total questions were asked over the duration of 18 pretests. Each pretest also had four systematically random questions from each of the three lesson sets.
The Direct Instruction materials included the scripted lessons 2-22 from the SRA Corrective Reading Comprehension Skills Teacher Presentation Book B1. The workbook pages for lessons 2-22 were copied from the corresponding student workbook pages. Other materials needed were a small white board, dry erase markers, and eraser. For example, Lesson 4, Exercise 7, required the instructor to draw horizontal, vertical, and slanted lines on a board for the student. The instructor then said, "I'll point to each line. You tell me if the line is horizontal, slanted, or vertical." Finally, a binder for each lesson's completed pretest and workbook pages was used to keep track of student work.
Home Based Reward System
The participant was told at the beginning of the study that if she worked hard, she participant could earn various items. Different dollar amounts were also used so she could take part in a future basketball trip to the University of Arizona. This was an activity that would also include her two younger sisters. A free dish TV night coupons were also used. She was very excited about the mystery that surrounded the items. The sections for each worksheet were alphabetical, so the corresponding letters on the lesson would be placed in a bowl. The participant would select three letters. For each of the three letters selected, if the participant had scored 100% on she would earn a mystery prize listed on that slip of pa-per. These items were set up so she would never know which section would be graded for her mystery items. This system was in effect for both baseline and the Direct Instruction phases of the study.
Experimental Design and Conditions
A multiple baseline design [23] across question sets was used to evaluate the effects of Direct Instruction reading materials. This design allowed for a session by session evaluation of the efficacy of Direct Instruction to teach comprehension skills to our participant without having to remove the intervention and later reintroduce Direct Instruction procedures [23] .
Baseline. During baseline, the first two authors gave a pretest to the participant. The pretest was given each session prior to the lesson of the day being taught. No feedback or error correction were provided. However, before the first pretest was administered, the researchers explained to the participant that it was normal that she would not know all of the answers to the questions. Each of the pre-tests employed different questions over different reading material. Baseline was in effect for 2 to 6 sessions.
Direct instruction.
During Direct Instruction each of the 18 lessons were broken down into numerical exercises. These lessons were taught in isolation until the participant could answer the entire exercise correctly. For example, Lesson 7, Exercise 1, Deductions, followed these 5 steps:
Step 1 the researcher said, "Here's a rule. Every muscle pulls. Say that rule." Researcher signaled for the student to respond. The participant responded, "Every muscle pulls." Step 2 Researcher said, "Listen. Every muscle pulls. A biceps is a muscle. So..." Instructor signaled. Participant responded with researcher, "A bicep pulls." Step 3 the instructor said, "My turn to say the whole deduction. Every muscle pulls. A biceps is a muscle. So, a biceps pulls." Step 4 the instructor said, "Say the deduction with me. Get ready." Instructor signaled. Researcher and participant said, "Every muscle pulls. A biceps is a muscle. So a biceps pulls." The instructor repeated this step until the participant could say this without any errors.
Step 5 the researcher said, "All by yourself. Say the whole deduction." The instructor signaled. The participant said, "Every muscle pulls. A biceps is a muscle. So, a biceps pulls." This step was also repeated until firm with the participant. This was the format for every exercise subset for each of the 22 lessons taught.
If the participant responded correctly no further instruction was required and the instructor could move on to the next exercise. If the participant responded incorrectly she was immediately corrected and then retested. If the participant responded incorrectly after error correction, she was retaught the whole exercise from the beginning until they were able to pass the test over all the material and move to the next lesson After completing the entire lesson, the participant would then complete her workbook pages that were specific to the lesson taught. Some of the workbook pages required prompting from the first authors to ask questions or to have her write the answers. Later lessons required the participant to work independently. When the workbook pages were completed then researcher and the participant corrected them together. At this time any other errors were corrected and explained to the participant.
Data Collection and Reliability
Reliability of measurement was gathered from the written work for each session. Interobserver agreement was conducted on the first pre-test given, and there after every third session. The participant would answer each of the twelve pre-test questions and the researcher would record the answers. The first researcher would have a tally sheet numbered 1-12 and would place a check mark next to any number that corresponded to the question the participant had answered incorrectly. The second researcher would have a separate tally sheet numbered 1-12 and would score the questions independently of the first researcher. After completing the tally sheets the researchers compared their scoring. The percent of interobserver agreement was figured by using the following formula: agreements/agreements + disagreements = ____ x 100. The percent of interobserver agreement was 100%.
RESULTS
The results of the number of correct responses the participant answered are shown in Fig. (1) . During Baseline for Set 1, the participant's average number of comprehension questions answered correctly was 2.5 (range 2-3 correct answers). For Direct Instruction in Set 1, the participant's average number of correct comprehension questions answered correctly increased to 4.0 with a range 3-4.
During baseline for Set 2, the participant's average number of questions answered correctly was low (M = 1; range 0-3). When Direct Instruction was employed for Set 2, the participant's average number of questions answered correctly increased to an average of 3.1 (range 1-4 correct answers). During baseline for Set 3, the mean number of comprehension questions answered correctly was 0.8 with a range of 0-3. For the Direct Instruction for Set 3, number of questions answered correctly increased to 2.5 with a range of from 1-4.
DISCUSSION
The Direct Instruction curriculum that was used in this research study was shown to be an effective curriculum intervention to help increase the participant's reading comprehension. Also during the Direct Instruction phases of the case report, the participant seemed to truly enjoy her sessions, continually asking when she would be able to view the chart to see her improvements. According to her parents, she was clearly motivated by the mystery rewards, and really enjoyed receiving the rewards after her workbook pages were corrected and she had scored 100%. The participant said at the end of the study, "this teaching style helps me feel better about myself, and I can't wait to try harder each time".
An item we found of interest, was how much the participant's other siblings wanted to be a part of the study when Fig. (1) . The number of correct comprehension questions answered during each of the three Sets for baseline and Direct Instruction. Sessions they knew the participant could earn things for her efforts in reading. They made signs for the participant and cheered for her as she went through the different lessons. And each sibling wanted to know what the participant had learned for the day, at which point the participant would recite many of the definitions and other exercises that she had learned for the day. It was apparent that the participant's success was a positive experience for the participant as well as the other members of the family.
Alvermann [4] has urged middle schools should make teaching of reading skills a top priority. If reading comprehension is not going to be systematically taught, then home instruction maybe a method to assist students with low skills in this area. Systematic home instruction with evidencebased materials can do much to improve the reading skills of students [14, 20] .
The present case report provides an additional replication regarding the use of Direct Instruction materials in the home. However, in the present report an older student was employed and a more complex skill was improved. It appears that Direct Instruction materials can be implemented by a wide variety of individuals ranging from parents [14] to high school general education students [24] [25] [26] . Also, the present research continues to add to the evidence base of Direct Instruction and its procedures across a wide variety of skills, settings, and populations [13, 27] .
There were limitations to the present case report. First, one of the authors was the participant's mother. Second, it would have improved the strength of the outcomes if data on words read orally per minute could have been also gathered. Finally, it would have strengthened the efficacy of the intervention to have monitored her reading skills in the area of comprehension in the curricular materials employed in her middle school curricula. The home-based reward system was in effect for both baseline and intervention. However, the participant earned a larger number of rewards during the intervention than baseline. Therefore, the present outcomes are limited due to the change in the density of reinforcement that the participant did earn. In addition, the contribution of practice effects cannot be totally ruled out in the present investigation. Since only one child was involved, caution needs to be exercised when generalizing the present outcomes to a wider population [23] . The use of additional participants or a between groups design with a control group would do much to increase the generalizability of the present outcomes to a wider population. Finally, the effects of the additional attention that the participant received from her siblings may have contributed to the present outcomes. Additional research where the frequency of praise statements or encouragements are monitored would be an appropriate strategy to remove such a possible confound in the reported outcomes.
In conclusion the first author (the participant's mother) was very pleased with the results she plans to continue the program until the book was completed, and to continue to review the material in the hopes that generalization will take place to the participant's other subject areas. The participant's mother was one of the researchers and she felt that her daughter's success in reading comprehension assisted in the reduction of her stress regarding her daughter's education and overall wellbeing. The mother has pledged to find other Direct Instruction curricula to assist the participant in her mathematics skills as well. Finally, the improvement in her reading and self-confidence has allowed the participant to successfully take part in a wide variety of after school activities.
